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1i th the r eqj 1 i t nc.,J I e d.: , -ki I Is, arid exper-ierice tc' enter ;onrrto t
cre,.. tr a 1.Fi1rc4. ii rcraf arid siriu 1 ator modern izat ion has Leer, B
part of that evo-. lution wi th the introduction of the T-43 air-craft
and the T45 sim ul ator . Fl - t tr aining simfiulatorB in par ticul .r
h-e been the fcocus ot many Hi r Force proQrams to enhance
simulator cajabilities acros.s a wide spectrum. State-of-the-art
tecihnc, I cgqi cal sophi s.t cat ion has giver simu I ator s adv,.anced
capabilities for visual svstems, real istic crew training, and
enhanc ir, g the role of the instructor. Have sim u I ators advanced
to the point that they: could feasibly replace initial flight
train in' proQrams-? klould the simulator- trained graduate be
pr epared to enter combat crew training? Wlou I d he or she be able
to adapt to the -=tresses of the air borne environmert?' Th 1 paper
w 1 11 at tempt to aswer those questions they pertain to the
Tanker, Tr .an pcrt, and Bomber track cif the Specialized
IJndergr dua te .1a..'i gator Tr. ain nir program.
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EXECUTIVE SUMMARY
.1V, Part of our College mission is distribution of

the students' problem solving products to
DOD sponsors and other interested agencies
to enhance insight into contemporary,
defense related issues. While the College has
accepted this product as meeting academic
requirements for graduation, the views and
opinions expressed or implied are solely
those of the author and should not be
construed as carrying official sanction.

"insights into tomorrow"

-

REPORT NUMBER -2325

AUTHOR(S). ,:oR STUAPT D. SAUERBRY, USAF

TITLE THE FEO-iSIEILIT'i OF CON'VERTING THE TANKER, TRANSPORT, 44D
BOMBEF,' *TTB.:, TPACK OF SPECIALIZED UNDERGRADUATE NA.I'A TOR
TF 'AI.IING :;SUNT) TO AN ALL-SIMULATOR COURSE

I ExE£rDj- Determi ne whether simulator techrolog ., has advanced
s-i-ici en tI .- so that students in the SUNT TTB track could feas-
1"iI v be trained in an al 1-simulator course.

If. Er b1.em t 1thcugh mocdern 1 ight simulators are high w
* -.o, ph atic ated and ,er-sati le tr air ing systems., they stil I lack the

realism o+ -1 i,:ht traininQ. Consideration o+ an al I-simula.tor
pro-gr. r, +, ,r the '-UNT TTE track must include a close e:..<ami na tiori
o, the role stres.s plays in learning aircrew skil 1 the necessi ty
", tudjent.- to ccclirri ate to the airborrne ervironment, and flight
.im u 1 atc, r c a ' b i 1ty to re-create the human experience t.ii th
_atual "1 i~gt.

'II. ,-t T I current rav.icgator trairincg program, -LIIT, has
c ve,. iF,1T, a hc-_t c, prcgram modifi catiors. These modifica-

t1 on, -_ r _-lultej r,m Ch angcjes ii AF./T 1H-.CO[i tr ain ing requiremer t-
V., .,,r n.dtern- .. , 1 prr t, ar, tr.airini -.air-cr- t.-i.im ul ator
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CONTINUED

er ...c. . The T-43 aircr aft ard the T45 .imul ator -er e both
fir- ides in modernizir,9  na.,iq.tor training i rice their

'I'- I :'r at tr it ic, n r. ates have stabi 1 i zed nea r the progranmed
-r.r f t -,,r, r ate. Histor ical 1 y, near -v half o+ all a ttr i ti .iz ha,.,ve

e-nr+or flying deficiencies. This fact tends to emphasize the
" mr ance of ii ight trainin in ra'....-igator training p r ogr ems.

e -. s-,ociated wi th fi Irin is also +f ma.jor rm, or t ir,-e to an

.i :, traini ng program. Stress in ar integral an, posib-=iL,
i al par t of flvin, training, but a student z abi Ii tv to,

-e ': th the str.ess may wel 1 determine his or her, sJ tabil i tv .s
, - em.r, erber. Simul ator-s as .el 1 ha..e pl aved major roles in the

t,,- of training students receie. Howe...,er- , the kir Force ha

, er, ,IticC that state-of-the-art sophistication does not
ari equate to training effectiveness. Nor e erphaiis is

Fi c, I aced on usi r simu I a tor.s to enhance cr.ewmember tr a i n i ng
- " er than simply producing aircraft replicas. There is also Ba

:r :,mi -4 realization that fl ight simul ators, for al I their
1ph a-tic at ion, do have their I imi tat ions. The MAJCOHs who train

LINT - gr aduates (MAC. TAC, SAC) as combat cr ewmerrbers express
, tur ,nrjmu;-_. concer-r over simulator 1 imitations and their abi1 it', to
-ideq,atelv acclimate student crewmembers into the fl,-ing

! *,,rrent. The MAJCOM experts viewed flight simul.ators as
j hl e and sophisticated tra.in ing aids, but not as r-eplacements

u , u aa1 fa i gh t train i n . In their col 1 ec ti-ye opin ion ther-e
-u - r, .ui table substitute method for. deter-mining a student

r , err; b er s perf+or man ce than in a.n actuaI air cr aft.

I.. L.oclncn.i The entir.e purpose cf SUNT is to tr-air
cr ew..,'nem,er s who ar-e pr.epar-ed to en ter combat crew trai ning
-r u., r :'nj s.. Simulators play major r-ole_= in preparing na,...-igators

-Y; t,-,r z1 icght training, and sophistication promises to erh..rce those
r le: . Hoe'...er., flight training, particularlyI, initial flight

Str air,a!in-g, has consistently been the bottom line determinant in
whether student navigators can successful lY adapt to the demands
rd -fres. of flying. As. a result, the concept of cori.erting the

SUI.JT -- BE program to an al] -simulator, course is simpl. not
:"':" feasible.

e" a s

%'I
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. i , C-,,MM Fer c i al or r mi 1 i tar:.'. Due to the I ack c+ ra.i - .or -

s. pecific pert+ ormarc e studies, car-e ful per-aa 1 4 1e s..,111 Fe.e tc be
,dr '..jr ,'i t ,h mi I i tar ':.. pi 1 ct per. -fo r macr, .e ,h r, uc h p erf or mac ,e
equate = or relates to navi-igator perform.rIce.

- ..- t £nn tr-aL-, C.nons t c on ai der -at o r, s i n the .a tud. o
t ral n Fi', pr ,--r am.a are both irmpcr t -an t rd br oe.d 1 n ascope H oi.. -

e-er t ha1 study tocuses On the concept ...al i di t- o+t tr 1 ni nQ
,.i ator. in an al l-s imul ator envircnmert . Whhi le cos-t a nd

rel ated issues ar e acknowl edged impor, tant fac tors., the' are
d 1 a't i r,: t -and separ ate issues l,h i ch ar-e outside the 1 imi tel scope
-of this stud'..'. Hovei,.,er, cost considerations are manry times

c separ abl related to most simulator, and training program
i=sues. I- such cases, coat issues ma. be mentioned as ide

s ues to he p e:-p1ai n or. di scusa the cer tr. 1 i=-sues in.oi ed.
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: T:U !-[ p _it .;1 I i _ I e'.,' o I u t i -ir._ r. k. . e p t o 1.j.-arid p r-,--,v d r r cbl , ,I
o f-re i . , , _ij pflepl k , -.r , torf t he 1r r.,-,_ z ..S _ a .a r.,r ,. ifieln,ber s.

,'Zi , 0. 1"i ,_O rL # 1 1H u. ri..

Th~e tjl _ t- , , I h z . _.r _ i h.-. k t,.- f =_.h-,:,iu i , e the [ne .. t: i !. r , r
,. . _, .J . ,_l , - .. .9' ' , .. i ' irt i ii , . -" ,io u Id th e M i r F',j, r ie -. u ; .

ei, u ,Dt t_ .. tL- ,_,4 -r.lie-. .r t 1-.inu I . t or- to corp Ie tel I . r Iz l ,e

t_=gh ar ._, , -9 t.,. ,,g e ed it, .E, "Thi1n k Pi ec e" et t r, t- i I

N'-

--. ',.~~~ ~~ ij ij I e. _-d :5 ' i '- , . ' ", 1 -_. .rr, i n e t he. r. art-i 1 i c a. t i -r -. r _.t

{' :~~ t t ., i---J n tf --,D t . t,, the T-A-nk :er. T r anE p:,r, _4S,,d
E,,~,rb el TTE;, f:. J :l W:t -; .T h i I e t h er I .... c, ij 1 d b-,e m: k ior 1 ri ,a., t .

.*1

"we



t.,
1

,.)-. ,-,t er 1i.h- 1ti -ikE a-_. t.;Ie l 1 th. I l ~~ 3nhi .rti ,rI- i~i-l I I ,_--.

,i.er-e and brc,-J c k s t c be Lev'-d the .i cpe of ti i t tudv- C c- a
iir a t i .ir ar --. ac a. tota.l I , separ I.te i s=Je 7jn,d Le'c,-d t he

W c-f th I s z. tuj. Ra. ther , the a.u thr i I ] e: . nirle n th -e -i -
-i t ct" u-rIn E.MUI a.tor- i', cirmletel V r-ep-I a. e II ight Ir : iril

, i tie Pil-IT 7rTB t r .c Ha.= airru 1 a tor technol,-9v L. rc I u= t
tm r, t . -e .. t . -,r1a rut -c. ste , a r-..p in, n 1 .tor tr.i. ri , cr ' Jit-ldl i E.u i,

cc r, z e t e c e ed t h e a b i I i t i e a n d p ur rc p c. ze f 1 m u I a. t u r E -, I ,
, t-I , the z.cit, to I iie 1 sE t c, Lie iAnsw.,,iered iz_ w.het her an II --

..- j ilu .t. or .... INT TT B pr ocm -am ,ciut 1 cli pri oix..- i de n i i a c.Ior r a , n"e i arid

r..- ,, spare, tce t e r- ccmb at cr-.e.., tr a..i ri ir,,
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,::h~ou W p te M,,.,c

IOl~[,EPIH 1-11-4VI G"TOP TRA I I~ I bIHG

:'"In, thi s ,:haoter. t he a-u thor. (i.,j I I d-i =_cuss the evolJ ti on oi

N.. ..

rri- e a n rta....4gto r tr . 1in IrFIg. The irrpl emen tat ion of: an lip- to-catei~ ~ ~~~.. , r!- a+4 t anI d -irrT u Ia. t o r t,. e re k ey -f:e at u r.es inr t h 1 s m od er- n i z a t ion r .

fet , it tooi a sy'l Iabus to o-.i d i d rection anrd guidance ior, the
t tr ai ri i p r,,, r, arm . .=' 1,vI Iahi1, t oo , wer. e u pda ted as m~oder-rn u nder -

.,,-: graduate r~'..ia otraining programs matured and evo1'.ed. The

.r gr ,-D..,h and modern izatio,_n ,2,4 these systems. and prc r. am. pr c,,...'lde

". -: the bac!-.qrour, d for the implementatior, of the cur-rent tr.air,11ng

~ c g r , M.

E',ergi nritrg itn the rnid- 1960.s, the Hdir Force began to: Iloo% f or

r.-p-l acerr, ent +or its. primary n~av..igator trairning air-cra4ft: the
•~~~ - 5 . T he c:ulm inrlat io,,n of4 t h at r.e s ea r-ch b-,r.o ught t he g r.a d u a

oper.atic o, 3 1 phase-i n of the cur.ren t navigca tor tr.ai n ing a. r.cr.aft:
the T- 4-3.1% e T 4 , th iIit r ....... i n f t e o i g 13

.' airliiier, [ is] the principal aircraft used . . . for.
, " urdergr, aduite r, igator tr. i, i rg. The aircoraft [is]

~~specizal 1'. equipped c.. i th tactical rna.,igatior, [TACAN] and
i long rag .air nav'.igation [LORAN] equipment, Doppler- anrd

--., earch r.adar, the inertial na..'igation system ( INS] , ()H F
-,. OAmr, r arge ['.....PO ] r. adar. ai t imeter , and al 1 required ,comr-

t. . ~mur, i -.ation~rs equipmrent to train, student rnav,.igators for

- ~~the o:per.ational ernvironment of strategic, tactical
#' ,ii ii t -and tanker aircraf:t. Inside the aircra.4ft [are3

• ~ ~~~12 s t u ce nt -.t at 1 :, , s, t hr.ee inrstr-u c to r st ationrs, anrd fo,,u r.

station._= +,:,r pr.oficiency tr.airning. Spaced a.long the
. ~~topsid,-e of the air. cr. .ft [are] five per-iscopic se:.:-

@'- an t Cs.]I--or, e f or each studert-instructor cornpleXian
pr ., : 1 en c':v' . t at ion . Th e a ir craf t C is ]I power. ed b ' I t wo c

Fratt and Hhi tney JT'3D-'FA jet engines, and [is] capable

,o,+ ttainirig -rluizse speeds up to 5:-35 mi Ies-per-hour.

N'7

N, -i t h atr, c, pe-:r.at ir, g r-a nge of appr-o .in',at el' v 2 , '30 nau tical
,' mifes, the T-43 [C :art I ly -I ,-a t alIt itudes up to 35,01-00

""" 4:f e e t . ' 0 : 4 7, 48.:'

T hus n Ec igator t ra ir, ci h ad en ter, ed the "j.et age" viw toh an up-tc,-

m dte ai cra ft Ior re ir r. t antl tehor tth oe T-43 far e- t

i a % i % a t w

t okaslIau opc<id ietinadgidnetrt-tr aiiil..p.. c.. . .LiIaLito eeudtda.mdrr ne



f" , ude zrid Speedz ,c, rrip ar.at, Ie t o those gr adu ate= i.,,l Id

eric , our ter. i n t he i r oper a t i on al. a r. c r'a:k t an l-d en-l'.i r -tlh r im .t ,

"d dd1 t i c,. I ...'v t he orn -boa r- d n i'...':qat i on e qu i prreN n ., i - mo r. e i r, I in e

t-ii th the r,.-.i gation equiprment con operPitional air-cr-a:4t. Th~e T-41
'" -" ~ =, . ._k.nd ,c , rn t i r u e s -, t o - b ,m a9 m a j o r ' s t e p i rn t h e e v ocl u t i o-ri o f

e'. ,z, U .1 2, rl " t e T n i r u1 tor"- r#.' .,tzr tr ng. Hot.,ek..'er , the ir- v:.l S ano ther. ,:orripar, lor i r, t h 1

t i:-r t e T5 smu :4 J oTr-

. 1 th~ough t he T-45 s_.rmu Ia tor- .  n c r. po a o rt,,t e tr _ .ining
, pfo,-,r.arh ,.L - i i, i t i - lI y x del aved due to- s=omne technicall anrd CO,-

t --t 1izj " bJ =, 11 -,:.-1 b r,-,u h t ,on I i ne .--,n 15 11arch i T

IS18: 15 ; .I anrd,- h._ s b ee r, a n intfeg r.alI p art c, o tfh e n z'' _ - . o t r

t.r .irirg or-,:grarri e,..,,er* .si.nce. f-t the t.irme c,- the T-45 _irrdilz ,:,r .

,'.%', i r, t r cdu c f i o,n

-''-" Thez T45j ..l .l r Tr-2 ainer, w.,as one o+: the most so,-phisti-

.-. c -arted t r a 1 n inc devi ces Jrn t he H-ir- For ce z_ i ri,-'enr tor:.. v t
"" "~os f , o~t :f appr--. -irma .t 'Iv S32,. I rail1 1 1ion--..li ch ir el Iuded

t he +._E,:i r i t v an d a._= oc ia ted aer- osp._ ce gr. ound eauiprr, er, t-

"t theo T 45 E is I c:apabl1e o-f s imu I a t ing c4 igcht zknrvyk...h et e irn

fhe r,,:,r t,- e rn h err, isph er e. speeds up tc, [ acch -, a It it ude._-

-,fr r, m -e. ;. I eve I t o 70, 000/ ee t., v.)irn ds h high s _ 150

'% Rknots +roml~ an 'y dir. ection, arnd a radar- digital landmtl~ass

-.IlTJuatiori of the continental Uni ted 'States. Housed in
•.R. 30,00-0-I squa-:re-+oot huilIding, the T45 tr-a. iner con-

.,. _=.lst~s] cf 13 cormplex:es: v¢ ith four s=tudent stations and
I :'/:.[ anr inz-trJictor, station in each compl ex.., a miss._=ion ,control

- cer,-n er , _.rd 4e, c,:,,pu ter--s v,.h ich C pr o'..-'del the r;,' ..i.--
rr.i, - I _-t i -,t t

ci, ,n i . -.l atior,. fid d iti r . eaich ..t dent s at o

,:,,r ta r, -] the .s=ame atvionics equipment .k=_ the 17-4w:' air-

r._ t -l c the -student s.tationB Carel equipped k.with

th~e =_.mre a'.',/ ,ron ,cs equipment. as the T-3 a ir t., tt each

,, t',ie 52 s-tudent stations Lis] capable o+ indi,.-'idu.9.

I igcht . Thi E-., i n e+ F:ec t, Crmak.es .] eac h s.tu dern t hi1 s- ol.,r,

r ga,.g tc, r. cormpletely responsible +or the succes o
.. '% a i I ,i r. e o+4 h i Z=. i rn d i,,'./i d u a I m i s --s i o n r- e ga r. d I es =_. _ ot

....,.t the r.emaining students.; [are] -do i ng. C. : 28 -2,

."The T 4 5 r4 1-..-'e, t he r iag... aga or- t ra 1 1,1n a pr. ogr. a;rr, a mocier ri, +fu II-t as~k
.f. .=irrul ator ,..,.hich mirr. or.s_ its courter-par t air. cr-a~t, th ,-D. a

... a the n v'ga tor". -=.s t at ior, Wi th a I ar-ge degree_ o,+ r.eal i -m. the
. .':T T45I simrulator- a] 1low~s students to practice or, rnav..igation~r a-nd

e.alj €i ,:,n w.-c edu r-e z be+ or e be n eui r-ed tc, per+ or m It hen air -

e J i , ed e r - Ii requ, t 5 ha capi 1 11ties be i:
:4v-.-. b,, rte 1 c.+ T 43 , the T ? F" in- a e th sf,_r .i e .

0-43

% % %

N'''W

'tiddt, cra, 1 ,- [,~ th Gfirt-boardth T-4 a F1o&tr equ tapmer "a mhe re_, r 2' r.ed

.% % :,n th',. the na-45 gtor eqipment ol h.r opertiral ahircraft. .,Tne ET,

- .rd J p tr t r a m r g. Hoe.ul er , t eir-,n v.ta- r anther c ornpa, 1 are1e ,t 1,..et h: h T5sm ti
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-i . e .i c-r rer t.--c' ne J-+ the pr im, ary t Icjrter nZ.'..I g a.t 1"n r ci e .
r'" I , an e'er, Lr ,-der s:en_ e the (.., de ra r'e o+ p-.Peed =  and a t i tud 

al 1 i t ne T-4' tc sim= l at me:, aic t in a 1tide 1 'a de'. e
raEt .. c nalT-,r role..s, mapi r, : the T45 a highlI v , ....ersatile z-,nd 4:lee-
iL, i e L r-ij 1 a t-r . The rideperder t oper-a t i c ri o e ch comip iE u r -

ther erhances t hat Ie: -ibi ii t. So ..,ih 1le the T45 i "equ pmer,rt-
E epec : i c ,-, the T-43, T45 cepabi 1 i ties e -z tend +: r beord the
c a pabillties of the T-43.

* *.Ltt, EtS £flL1E .'30L, -IUN.:JllJJ~tLI. U jEiil"/.3 J2UAS

Eo. en .i th the m.E f moder-r equ pmen t it takes a pr ograrn to
put tra t equ ipmen t to use. The t.,.io mai r ..- 1 1 abi that g-.'erned
the LINT pr r am '. ur t i 1 rrip! emer, tat ion ct,+ B .UNT.' ,,er-e HT. s 11 abu.-
N-H,-I-, and N-.i.ok-F. The -for erunrer a to these swl.I ab, were
.hc'r t-ll-ed and ,-o, not pro'... ide adequate data for- stud'.'. The ".,

Evl 1 Lu ,c--zl ed for 85 T45 simulator hours and 105 T-43 fl.ing
hc, ur.s per -tuden t . ,. 16: 4, ,,) The "F" s.y I abus cal 1 ed +c'r- -4 T45
.irru I t cr h6our arnd 68 T-43 f 1 yi n g h our. ( 17: 2- 3. The important
d i fferenc e bett.,een the two s'' I I abi is that "F" syl 1 abus s. tuden ts
iou I1 d ,r adu -a t e , r ec e i v e t h e i r ,, i n g= , an d en t er. ar, o t h er c ou r se i r,
ei t her "dvarc ed Na.iga t c n , Tact i cal Nai gat ion or El c tr or i r
VI ar. re. 1 : 11-13) vdanced Navigation, a for.erunner of the
-ur rer, t TTE track, contained 26 T45 and 0 T-43 hour-s. On the
oflher ha-nd, the UIT Core Cours.e contains 32 T4. hour-
1 -:2,4.-4:8) and 2.7.5 T-4 hour.., ( 12:2 To be added to these

hour E re the TTB track: 68 T45 hour s and 88 T-43 hours. .15:1)
For com p-ar. i ", n

T45 T-43

"U" E- LLHE:_I B 85. 0 105 . Cl
F" F S i LL-EBIS " rJ.-'. A:J&I4CEC:, [ri.'l 7n . 0 '_3 . i

;1_I.T CiRE :k TT8 C0URES:-,ES 100.0 115.5

E ac ,,t mpa. mp _.cn cf the fv Ii ni/ simu I ator- hour. s are di ffi c-J 1 t
Z.. ,due tc, ' ia t ,n-. ir cours- e content and structure bet...eer the

* a .i L l. Hc..ever , a. th e T-4:.' and T45 have matur, ed in the n,.,/i -
4 . .tor ta r 1n1 rg pr c4.ra m, Loth hav-,e played and continue to pl ay
ia cr rc'1 ez in au.,Jc-C eIe .'versi on s" o+ the pr ogram.

-LEULLTZIJU WD T&LZIIfU R TES_-_1-72 ID -'!3

-" The e. toi, ud er Et a ridi rg the effectiveness of the T-4.- and
T45 in . , r ')i th ft'e "D'" and "F" sv la-,i is to e:- amine the
rra .o D r ,_ :c + - t tr i t i c'n . The fc'l o t i rig i nformatt i ar,, dr.ai

* r cm ft tr Ofi oir b , , - jr e .'b. C ause" tab bles om pi 1 e'd by HO "TC D -F':

-

"4.-
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La.a

T6,ELE I

,.. FL It46 [GEF I C I ENC( AND H..IA "TTR I T 1I01

."H F NET TOTAL FLY
CLAZS- ENT R", ATTRITEE' DEF MOA

77 8.8 1, 20 2

I.- 11 E85 13.9 29 4 .7

44 ';,., 435 42 9'.7 14 3.2 0 .
,- ,;(F 3,'t 1 60 16d.6 , IS 5.0 1 .E

7' TOT) 7t 102 12.8 32 4.0 1 .1

3:37 134 1.O0 54

:-1 894 125 14.0 66 7.4 2
a. *%

S1150 102 8.9 40 :3 .5 5 .4

, 1.37 260 18 .'P 135 9.8 7 5

34 1175 197 16.8 1 .4 5 .4

-, 1109 183 16.5 109 9. 8 9.

&,' 1006 19' 19.8 118 1 1.7
---------------------------------------------------

W'w

% N ThBLE 2

'- ',i LLHBUS ATTR IT ION COMPAR I SONS "ND AVERAGES

TOTAL TOTAL FL),

.C1

* Ei4T Ri ATTP ITED DEF L '10u,

: L L -6IjS 18 1 i. 1 '-Q5 10. 7 59 3.2 4
,.' " F"

.' S'LLPtBLUS 7908 1260 15.9 651 8.2 40 .5

I10I p 9724 1455 15.0 710 7.3 44 .;
U g i --" 5 :--,

f JOTE: The ret en tr. ies r, c 1u de a o++icer.s er or 1 ed , nc 1 udi rQ
inter r. t:c,'r-nfl officer. Olher r eas,'r- 1cr t ?tr i ticn r,ot Ethc,.ri
tc-,e icI lie the tc,l ,I,,,,ng: H-c_,deni,- tJeeadir , I alt e I i .ted

El ImIri4t In. TraIn in: Fgtel, end Other .,5:--

040



c il 1 r, icri t TaL, I c ne , ri vn Two 1c ab ov.e r e.;e i I a , a I
u ii i ,,,, deduc tiDi _ .. r egat d-=  to sv 1 I.bu- chari es. Fir -t. tFr

'er : e, it.Qe ch wnge s r t t a. I at t r. t i c, ns o e tween .iy a1L, i iuMpe,
near p, re it t.-i tnh the " .F." a i. Lu s. i Ij', the F- ..' i

' " _ ii t'. a t r i tic c , i e1 crr, brn 3 .+. r,:, : .2.--,c'.'er T. t e
,:t _tt iticn,- c+ the " v' , i abu. There ar-e nurne dir,

.. t-.--t - . ,,.h ,ch dr- '....e -Attrit ,r rat es, r, 1 ud r, d ngt itr, dar 'd, f+ i oer-studert selec tion cr-i ter i a, and proor-ai

-eer 1 tv. .h i e e ,::. ter r ai. factors such as these may. have o-aused
A4e4.r-t,- ear +Iuctuation , the "F" svI 1 abu= attr .i tic on tren,--

,.w terIed to, t abi I ize arcurd markedl y hi gher rates than ti-ose ot
-n e ' 1 .i b u- If+ the i: r Force had beer, unduly concerned

,bc-u t hi gher attr 1 t or rates Ar JC:Os abou t gr-aduate qual i tv.
t e "F" . 1 abu s vi. 'a b i 1 i t,.., v'.,ou 1d not hav.e 1 asted near , y e ,_ht

e.r . ddi tionl Iv, tlhe importance of flying proficiency ir,
rna-. 1a to r t i n n rin h.d been ci ear I v estab i ._=.hed arid con_ I.tent I
-., _ t . i ned over that .ame t ime per 1 od

The dur aoi- I t,.- of the "FI aI lb-,us also highlights the fa,ct
that "T- h ad succe-fu 1 1l esig4ned a viable trainirrg prcgr am-,

- encomrassino i ts mooern T-43 jet aircraft and the ful 1-tas-k T45
sm, - tcI: . T a - "mar r age" of technology and program had oi ad-
u-Ilv e.',-ed s MTO: became more experienced with the capabi I i -

5 " tic d pc,it. 1a of the T45 and T-43 to train raviator-.
Uzinoi. atn i tionr as a ruler . the average "F' syllIabu. a t tnr t i on
r a e o f 15. shon...)r n Tabl e Two i s much more on the pr ogr aInned

tir oet c, + 1. .25:--.: than that of the IO.'5".. for the "D"
a.I 1 abu. riot.4b I v, Fl vI rig Deficienies accounted for almost all
,:,t the norecase. Hoderr, na-'icator trsinig had come of a'ge: i t
-h.d ,ae.igneci a program to meet the needs of the Hir Force usin
the ad.anced tools of t echnolci, .

LE ECLI5 LIZ -7PJ)ULERDA L'lIE kNA1,in& IR TI&dUMIG ±LUI-

T eh c urr en t r it i ,:j tor. t ra i in 1 r,g pr ogr arn. :JUNT ,. is trul '. v mcre
a an c.-'out ion r ather than a revolution. SUNT could bron ,v be

de-.or i ced a = the "F" syl I abus and its fol 1 ow-on cour . ses more
1] ci cl +.i -d C tfu c ional I y r-estructured.

It the Last, icer. emp et i rig undergr aduate ra,,i gato,,r.
r aann r, c':'ul d Le asj. n ed tc, ar... a.ir.cr aft in the DOE,

ir, er t-r . The tr air, i n pr ovi1 ded them ,.., th a br-oa,
r, d. i t 1 ir in ba.. z na-..,'i'at ion ski-: 1 i . . . . But feed--

L, b fr .:f rmer students and the commands re-eal ed that
1anv cit, the ska11 s tauoht at Hather were not alw..=
u-ed. r.tead, trrainini needed to keep pace i,1th the
nu , - 1L ct na-.-i. atir - that ws evolving different]iv in

E gcrinnr r r . i th the fir t cI a--a in mi d-i , .5:.t,3) the pr, ani
iiO',., cor -sts of -+ 45 t rsiknin'_-da' "Core" course that 1-. rrandato:
*._,r -. 1 - tudent _

. Then ,depending upcin their cper at i na I,,
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i -e:cien a3ir crat t, studerts en ter. the 1' Fi c~htef. "ttacrt- and
Recorra i s ar'ce ( FR.i course; 2) Tanker . Tr anspor t arid Bomber

TTc, cur se ; or .) El I c tror i 1c Warf are Ojff i cer Trainr i riq EN-CIT'
cco u r e.e 5:t&S. E a ch cf t he f ollIow- or, co ur s es k.FARP T TE. EIO Ta
r eterred tc' as " tr acks." The type, amour t arid emphasis ot
traBLi r i n -- vari1es f r om t rackV t o t rac k .For i ristance . al Ithr ee
t rak a CV _iddre s lo1 w 1level +lIi gh t, however, the FAR track. con taisi

Ta3 a wei I a T-43 1 lotm 1level flights, w,,hile the ELIOT track
i n vicj , clrq4 r am i s e .-c 1 u s iw-elI v T -4.3 l ow 1 e, elI f I igh ts . The TTB

t tr ac 1. cr the other. hand, contains extensive day ar,.d right
ei eat a zI. train incj--the FAR arid EL4IT tr ack h ave no celestiai

tr anicg. '.2 ;15:1; 14:2; 13:2;- How.,e,-'er. a maior. ditference
<cm t he '" sw I 1 a bu s , s t uden ts ar e not a'.,,ar ded their wi nc s arid

the aer cm au Iji cal rating of navigQator un t il graduat ion t ron a
:'ar ti1cu jar track. k5:71) The netm1 y Qr adua ted n' 1 iqat ors
i utbsequ en t1 a t t ernd add itional trairi ncj for their specific
cer iat crona.l aircraft at formal schooil acc'nJUC ted b-, 'gai nncl
.mmsn .4F js =.t ct h er ba-a e

TIe im 1j1a r itier- b e t ieern t he I) F' aI I akb u aEknd it fi
0 on-r ai iri a Qnd, t) BUV4T and its track ccursea are r.

rd, a n c r-d l ait. 'ga t icn pr ec eded TT6 , Tac t Ic alI Navig ti1on preceded
a:Eec tronic Warf+are preceded ELJC'T A '1: I1 1-1 Thie

mr Ic at +thas beer t owarda. hor. ter " C'e" c cur se anld then. a.
Ionger. more special ized course, awarding4 wing~s at the comp'let ion

ctthis training. Far frc'm radical .. SLINT is an ev..ol ut iocnar-g ste p
inraiatrtraining. SUN.-T is designed to provide an imrprov..ed

LI Ien d cf pr cgr am and t ec hnco'I ogv t o pr odu ce a. be t ter t rai ned
n t.

4-:

Reo-a.-r.e ( At. o r e ; .. k r, r n.o-, a d B m e
,T'Kc ,u,; o- .: E e t.o i a f r f ic r T .. n n . i.0 .

T-J . %..e V a.2e_. --3 lw 1e e 1 g t_,tJ-1 e the ET rat

- *' :,, thV'.%"F" '-C..' -a -. v . tude tVa.% not a*a t e ,,v.n -, an
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'i 1-h apt er. Three

¢'€ -HSICAL AtAD FS71fCHOLOGICAL STRESSES
" OF THE f:I RBORt-.JE ENVI RONFEOAT

p.

"# [r,~I this ,hapter. the author. w..l 1I examine -some of the major
~~~phv.sical and ps'vchologica.l charac teri1stics of the .air.borrne en'-...--

rr,-,rlmeri t -aric lh-k|,ij  thle cr.eoi.rierriber, acts ana reac ts to them. I t i s
piv..otal to uriderstandl the dy,.namnics of these characteristic= to
bet ter ,-, OMpreherd the stresses of the envi rnmen t i n i.. h ,Ch 9L.

i ,-crew.,member must learn to function. While such things_ lv.e noise.

'-..ibrzktiori and- tatigue rrna-y occur. in other env. ironments be-s-ides
flvinQ, it ii their. irnterlocki.ng r.elationship with such things a-

" .alr.si,-kness and tHanifestation o4: Apprehension (MO0A) that link the
~~~~former- w.,ith the airborne env..irornmrent. Finall1y, the intens=_i ty,,

, ~urcontrol labiL t,..', and the inescapabl-i ty of these stres.ses.
, . 4u,.ther indenti-f,, the unique character of the airborne
, - err-..-irorner t . Consideration must be ,gi...en to these stress
Z~jcharacteristics ir, the design of any flv.in 9 training program.

' " ~~The i nterio,-r f-,.+ an, ai rborne a r-craf t is c r-,rstantlk. v bombarded

q, L0':. -..,.r iety> of noises and these noises have numerous, and '-..'rie,.j
' ~ette,-t.= D-n crew~member.-- ."ContinuouJs lo-ud noise produces irr. 1a-bi it. and aof fThe central svster

:~~i- al _,,presumned toz mediate chrornic str-ess= effects attributed to
,n c i s- . . . : ,1 15 5) Hot~le',,er noise, mixed ,..)ith other demands

,'. m v r ' .. e ... t e d r e .= u l t s co n ,z r e v ,i e r r b e r s . "t h e e f f e c t =_ o f
r~~~FC, ise ,onr per t ormarce irl the presence of other- stressful agentsor
D, ,th er ... ps..,,-h,-,I1, --- ,alI ir niuences rare] compl ex , and cannot simpl ,v b e

_ummar iz ed]I as ad-ver se 1 n a1I c ir cums.t an ces. " k' I: 10"8. tis. -a re-
su i t , ro i-=e r&.' ad,,.er sel ' k e+ffec t c r evirerniber per- +corman ce ar: d

Slt itn s,. bu t t her e ma,, be mar kedly d if++er ent r. eac tiors- toc no Is e
. Let',.,eerl irldv.....'ldual cre,.,)rnembers. Clos=e companions to aircraft

n,_-ise ie '-..'ibr ation and turbulence.

i :, rrce. "Fl ight experience., as wel I as some exper rnents, . r i di-
cz. te that .-i.. br-ation, c-an al so degr ade performance centr al Iv. a,-t-
i lr, g ir, is no-rspeci fic t..a'y! as a stressful ,distracting and +a ti -
, 4ugl i ri,,4 i, er, t , muczh as_ ,doe-: no, se . . .. " . 1 :5 1; t . e , ,~ n

4'.
1%%



twr n 7r wn r w nrr rug atir o.e.p d o n te se-I o-r-eq en ,. mechan -

i ratio,+r r : s urce h a e o h iIC ai
.. t- e c nd a .a y ,jith w ,, ato-ca *.a

t6 .e ne n o etim s s r usIy14'i -e 51) n s%,er

vicq inc tog airor e-sdrn tc' ints i ow-freuy ectiri.

tenl :ib a5o from Virtothe:dsoures, teri esmi of r the ilctz s. tend
orr he pee ar accur wthwc ab r wi gattpror can, work abrne
th.,raitend and sometimes smeerousl recimpird. to 1:51) "In sever

~~cv turb, en re,-i t bser-escnds navigatose f iri tat he ae oredt

Fat wonme ~1 raw thee cfe n erut oa one ction hei or n bye ci t rigk
pinar d c u r n1vwenc us well h s hthe r- as. T he rent tz is tey r

abl tc r up etc nee ebeu tn a. on- rr cornpu tat r i

time. . .rj ha 1:3 I Nnp 1g el 'et o .b.oredo a reateri fromk o
"C'~~ ouccumbi r to aie rsckrres apdur atus g ancme heayturt' 1benc
V''i hou mS.ayg ur thrreue their pverfrac cre i n ca ntpacei tad

them '- '.s be -5. ibatde ti onmndtrbal er, ii aoa to no ese tend
to der c ,sth cn twmeber s atigue c' perf ri i n the a r Lor re=
er-w ron=ie t and th onbrew-embr lan reiat org to thesae sutr escrnt

e-he efect o nd arackines to fiacuti-ue be an iniiua rAYrirrbr

Ft mue isate combin-ed esu knw t cf (rtea detor. roi se, --' bra-
tuionit,--i and tubuecerawel as. ohercos in herent t tokepu m thth
r airboneor- ciroentrdo i."(84. sacneqecarr

hotiuerecu ot ranin the eyfecs of ther isrmnt parnel- ade
a4 by 1 .ct.- i s tenc r in to radico e r t jh coreInt Iuou spow.e ar hum To , r

thr awT emuct be -added the emtionl strfrino the necessyn tyvi

sy al ten Bo bad er [ai rtv .jtrj... r usc

to s=imilars aceue farmu. (2:41)be.ofpyscl n

T~ie e t fadors astsicitd fatu bye airn-ie eindalironmet.r

ish 0± prticlarimpotane her.n "fatiguenis apressi r -e

qu 31 i , t to nfhi ecrrnan et ,or this pitc n a d cl , M 0y to kee up thth
rate- of tork e red ofnere him." n +1i:t 40 AscnenceS rr
+ taqr esriuIta fro the effecs ofn- numeu nciu ten d x tr i
81 jA facor work innccert wh--Dich. relen ie '.- wa down te,

V cr ewem% _. ab 1%vt'efcieyprom ntea b' ee
r c' %r t



ij

r ; of 1i e, =t I Der n n.ti,,r nd u ndie -en-.i t I.e'erise ct

thE" ner ', o s terr be aus .e of the ps-h o I CQi c t t or

suJch a s the tear. of f 1 ght . :9)

I1 w u Tv a -i nQ Comand cegul tiorn '..ATCR) 51-2 fur ther relate--. the
t'p e -a.rid ef++ec .t s f tairsicknes , to the f l vi rig trairlirg

i e -, i r orffieri t

Air-si ck:. n. e. is defined as active or- passive.

"c t iye a r 51 I. ness i ric I u des vom i t i r Q Passi'.we air si ck -
rleS does not include vomiting, but does result in
-gnificant deviation in the mission profile due to the
studen t - ai -comfor t or- nausea. Host air-sickness is of
brief ,durat io n and is related to multiaxial accelera-
t i ns, pul I ing Gs, unfami iar aircraft atti tudes s.nd
a r, .:. i e t ':. . 1 1 : -. ,

HE a r i_ u t , a._ir -. 1ckn esS. can Le br ought on b-v any comb1 n a t on ot
factor s an can be a stress, a react iton, or- both, depending upon

F. csr tI u I ar seto f a i rL'crne circumstances.

L- JU1EESIS' Ii["JU B.E tBEREUUEmFlU t[" Ufl l

"-lCI ia fhe cor rect termin-logy for k.,hat is more commonlv
referred tc' as "fear- of flying." As noted in Table Tw-Jo, Chapter

i."T, o ,1H . nly accounted for- 44 student attr itions o..er a ten-year
-I- perio,-. Hoe,.,-ver, i t is far l ess costly in manpo wer. and training

t i me- tc' t ,. -r. and e I i rni n a t e c ases of MOA ea r 1 v i n t r al t i n g
S1O.i i a def1 red a=:

-stat e o psychol ogical anxiety, apprehension, ani
,or) ph-vsi cat irmpai r-en t ex.hibi ted by [SUNT) students
tow,.,ard their training environment. . .. .... AI though some
sI i gh t ant-.iety or nervousness is common among students

ie .r i n g to f 1 y, real fear- o f ,ino or- fear of Eai lur-e
c ;r inr ter fer e I.Y i th a t=tuden t s judgement , decision-
rmai, 1nq abi I i ty, and ph'y..sical abi 11 ty to co ntrol and
,i:,,r, tfunction in the aircraft. I1EWt indicators may
inc I iude such -. MptOms. it=_- paSsivH' e .[nd acti've airs i c k.-
hre * in5crnia, loss o+ appeti te. anxiety', and tension
r.ef ated to the tE ving er..,ircnment . Kit:!)

,i thou-r, ref atueI~l' unCMTt.on, it is quite apparent that fear of
d" flrg, or 1ID-M , carh a severe impact on a cr-ewrrember

abi it t, tc efec -c l -function in the air-borne envir.cnment. I t
14 i= impor tart to ncte that 10A ccl. tai rs several i el er ts cr der ir.-
.- at i--'es= , pr v~io, Dsu. ]y m, entioned stresses. and their r-eections,
Z- further illutrating the interconnecting relations-ip bet.een

IerTi arJ the air bcr ne er r ronment .

Tr_ fi~, r e gc.i g t 1 _ t -,f ph,:1'si cal and r ':id .'chol c. I = stresses c,t

the i rbo rne en,,i I onmer t and their reactions arre noit meant tc; Li-e

,i i•



'-., 'J \ , t e- r eh U,7 7 n ,- , - _- - n - n , -,r -nn .p r m a cr r r rr ,,

n,,_,i ri i , . o c u r re gul al r I.. o r o- n t i-iu ou - i i ri t i I 9tt ar,,: .i r g ieie[ f

.i, I v 1 :.. -r, - i der ed o u t i& d e t he g- r e,.,, em be r - i mmT e d ._ e ,__-,r, t r-, . F,-.f

-r.--" nt n ce. ,:- bi, r t em p er. t ure a rid aIt t ru de c,-:-, b e qu Ic i'o ,:n r>
' ' "I e J , , f i, ,d e r r i vk i r c r ' Ek + t .. s o t h e i r p h = i c a i e -+ f e c t s a r e t r n l z ,- , .:

I _.., vt, naturFe. 1--,i i I a r 1I.,.. ernier, gen c ie... Su Zh . a r .p 1d dec ompr e -

E= 1 'D~ ,- MT iky hI-, 'e d r :(i a t 1 c hY. = ca I e4te c t f h ,.e',.., er , tl-,e v t,-D,-, a re
t an . t r :.r iJ do not irmpact upon the creiomemr-,er H routinetr pie-r -
+ r ,ri -.kn c. F ir f he r. erio t ic.r, . I s tr e-s _-- r, a- -u ch t h ing _  a- l.'r, ce,

'..,p, r s, n a I i t c. ,- a s. h e i, r;n d f: 1 r a n c i s 1 d i +: f i c u 11 t yv a r - I Q I Z ed t c t h

i ndI"- dri..'cu, ,- r et,.imemb- r , e e. e er o r t,: o ' t h,,:,1 r or, n e nt- i r.. ,r,rm ern t

t.

" " ''ld -t te'=t p. r ti1-,k1Iv , t,. h irn t he c r e im e ,b e r s c c, -nt row L -Et I..
b : , , r , f - r h i , ., h t e i t .:- z ., r r , '... e r,- , ., e r + u 1 ( Ip . C t , O r , , .e w,. in e r f, b e r .E

= : e v. ,:u t d e t he & c r ,.!e s op + t he t r z. i r, g r-, ',., ' r r rme r t Bind
'1 ... F, d ; o ~ i -c u =--ed her e. P':.t her. th e a u t h of t,-_,,- d the 1 1 f
',,r, Q.ho e r o .J '1n e p n -.._ ic ,:. I.l .rid ps'vchoI lr~ , c 4: kI fa. ct c. r s- ci thne : ir -

, L, o r nie err. , i r or irmer t aa ,.: their. :,- el i. t i ,on._h i c, to stress ,-,n the ,:r e,. -

Mov--rbe
'U-

IThei u .. ,at er the . ec .trc ess zt ,rr . anc d the Er rer c-

r i _- .nrs cien,,r,- t r . te h o.,., e ac h ma rr, im p.ac t uipocr, Br, i ri ,'.1 du alI ,--r e,' rr, err,-b er p e r tor rance 1n z ,.-.' rlv e t c ., s. c1 c t Ice pr e,..n iou = ,d -cu s-
or) rr,E... iE d er, th t the e+ ect_ o f m tress a e Ia c d'..ont r se, I t

b~~~hintane c.arbin tempature bend e{cal ti tdercanr ber tuid 1. = 2ir ,.

" "i S I M r-I, -,:, r f ..a n, t t o p o 1 r, t o u t t h R9 t s.uc,:h may . no.'r,,t .a I i ,., s L, e t he c:as e.

I-h ci or todres airpcrat isc their phyicalr det-t1 ects ar tra Eris QteI

o-erred bv the degr.ee oft .r. ees asncd t ahe part 1cu I r rarp eir enib -

vr_- -.,ct zt I " t I, d er at e I e,. eIs o: s.tr.ess appear to 4~ccompari.v tht_
:... rnie- t - f et i ..,e I ear- n . . . "r,. 10 :5: ". t r-es . p I .,'=  a r,

in rat . io e m hLman 1cenrin percepttor _krd Ie.r vIrg .c..i.
I ' , m . er each of these ph fsic t and p s,.' ,c h e tc,,_c ' ai

t actor-s t r, y nu do no iman c or nt. t oen c 'me er on.tra ed the

r- ,, Dter,- t 1 1 t,: ,crea.te high degr.ees of s t r e .s , dependirng uponr a.
por ti ula er crei.member -i. reaction to tshem. The mpor t scueh t i omc
tr E i ri s t cdashe , and that ant r.e .i i s {a integr al ead d t.' th
t'b t, ne+ a. p a r t o, f 11 in g t ra1ning brut a e . r n d 1 -t o c L. e r I t

2 e 11 ci, tsie sthes c nfn of the n-iriq eiicrment arrd Ae I

t. .~o . h. ...r uItin pna cal 4 en p'lvchl 041t c, cl factn ..'1 -o mr ct h e a it 1

deter e, i r - or her suit a tei i as a crettmember

membe

Th iEuSsio--fteab'' tes ct'san hi a

r na eo Etrat o'. ac a i pctuo n n w u rCAlm

O; e -rmr ci vrietVC M/ h rcic iEu5
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,1hapter Four-

. SI11,ULt-TORS-I AND FLIGHT TRAINING

* )irnul tors are otten .iewed as a panacea tor a mul ti tude ct
tr rining ard operatioral problems. Simulator.s cer-tainly cut dot-n
or, tuel consumption. They are wel I suited for- practicing dan-
Qerous mareu'..ers that might prove disastrous in an actual air-
cr.ft. Har,:.' simulators are designed to accomplish a mission or
task i tu to ut havng to errpi o, a fu1 1 cr-ew complemen t. Wether
and time-of-day conditions can be changed at will. "Pre-canned"
mission profiles cut down on preflight preparation and are not
readi k. =ubjec t to change or cancel I at ion from external forces
such as weather, traffic, and maintenance. It certainly appears
then that sumul a.tors are the vangard of future flight tr-aining.
Technology. ha3s advanced capabilities immensely, providing the

r-iir Force with high fidelit:.' simulators incorporating motion and
-. i sual s'..tems. However, the fol lowing quotation concerninrg
=_irrulator .ad,ancements helps to give the reader a per.spective on
the past and a dir.ection for the future:

If one Io .. s back or, the progress in simulation dur ing
the pa-t three decades, there is little that is radical-
I'., re.. , i,'i th the exception of digital computer techno-
ly1 9'..,,h i ch permi t ted the real izatior and expl oi t.t ior

et ear ' i er ideas. it might be noted that many. systems
-=uch a_ a-kircraft. . . arid weapon systems that are

" enter ing the iniventory and being simulated today may be
i n u-e c 2 to 25 years fr-oem now. .3:84.)

'el The ti end .. i thin r.esear ch and development as tel 1 as opera-

- tional and training corrmuni ties has been toward more product i'/e
i use ot simu I atcr- technology and systems . "LTheI evolution cof
simulatior, has been prirrar.ily a matter of technolo9ica l ad..narce-
m en ts toD rri e ar , u l.a toi-r a mcor e real i st i c , accur ate, ar, d comprehen-

S-'..'e representations of a par.ticular item of equipment or sys-
t err ' : 27 H-,,....e'.ver

"Ft this stage ot ad'.v.r,,_ed simu I ator t echncl o ,y., hurr an
_ beha-, 'or . rather then equiprrent , has become the centr akl

,: corcer n in SIm u I at i on . ITpr.,'.ement . in the desion and
use ot .imJ1 atar-a are m:r e 1 ikelv to depend or, de,elop-
mrer and u ,_e at Leh..',or o I. [nowl edoe h an or ad,'ar cea ir

" %

ZiC



e n qin e e r in te,-hnoI ogv'. I n t er rm ot heh a,..i or- t he

pr 1 m ,- Y' goa IE o+ s imulIa tiorn are t acl i 1tz-t in g t he

-. ' " ~I e .3r n 1 ,q t ha t t r a n =te r. .=- t, t he pr, , a . t i o,,n a I c ocn e x t i n
.u'. % - ~ U M t he ci a . e o t r a. 1 n 1 n g s 1 m u I ik t o r . .•Z 6

B[-" Ee,- ,m u e th e h = t or: .  c,1 s imu Ia t,_-r de,..elIoprnen t 1 s c h .rac teri1z ed b'."
!-tr 1-"1 irci t or 1 mpr°''ed r ea 1 1=rn t h r ou h t he ad,,.ar'cemer't '-t techr'°-

-,g.:. , I f i -. easy tc, for-get th r-t the I e -;kvn ing or pier tormance - not

pl¢= c iiI dup-Iicat ion - _ the- p-rim ry g a . " ,1 3 28,

nr, '' -ej ,ot the c ur ren1:t tren ds 1n s 1rmulIat,-,r E4. ~n c eaenr,-t t he

1-itrh c. r t o und 1 t m o re p r-a ctic aI and r-e a1 _ t 1c t o con+i n e t i iE
.*€,i f r, i tl i rc +1 "-t ate -o f- th e -a.r t" t,_-, th cis e r ese ar ch and de'..'el,-,p-

,in rt Proc. arrz the p-ir Force cur rent y v , ?_ under study'. L 1 ,i t in c

fh o, p ie Ieped :ocus r e-ea r, ch o n t hc.=-e pro g ram- r d v-terns

_,, I i iIg h t r ea=-orahil v be f~ound con cur r ert and +:utur e tir For ,:e

I. 'I ; jI i ._ F Er . T h- e m a jo r. Hir- F or c e s_. m u lIa-to r. r e se:ar c h a rn id de'.'e Io p -

.' . men, t pir ,ogr ariTs p,reserti 1 i lncl1ude the fc, 11owl inc: a suppor table

C O P ,,r u t e r lan guage k. da ) , rmodu lari ty of corrmpo ne nt =-. p ir t-task.

%tv- ainer s, -. imul ator Maintainabl- 1i ty, End '....'sual =-:..Est e it., 3 ' -

Thse concept behind' these programTs is designed to put more ermpha-

' _i-s n hc,. to improv e upon or make better use ot s.tate-o+-the-ar t

.- =_lr m ul_ at,r eih o o y... :- Lieutenant General Cha'.,-errie s
te~fmon c~ -h Limit= of: Simulation he~ore the Senate Hrrr, ed

°-"

['-' ~_er .. 1 ,-e i ,ITITMI ttee hear incgs on the De'v'el opmen t and IJ.-_e ,-f Tr. .i n-
r i '_irmu] _t or s pu t s t he r ational e for this concept ir, per =pe,z-

" 1l t: " t femp t in g t o Rc hiev.-e :er. fect r ep I ca t i,-n it#a. dr i,..e E irmu -

t,-tc, r .:-,-, =. thr ough the r.oot: vii, thou t pr oduci1ng a commer iur ate
r" ra in irici p a',+,+1 . " ,2 4 : ; 7 1n wh at c ou Id b-e c har. .c ter 1z ed a..=. a mor-e

erl lichtened appr. cich, " . phys-ical real ismT 1-., not the ornly o~r

t -r.. I , :;,_ Z.... As 9 r esul t , state-o+-fhe-arft in s_.mul atior pro-

gram.0T= -and re.ah has shi-fted from technological ly superior
simulators to superior use of simu!ator technology.

T h e r. a I zz _. s o b e e r, c, c, n c u r r. e n t zs h i +: t i n P. co I ic,.v ,- o n ,c e r n, i r, IC

u.- th u =e o~ 1 mnu Ia t o r a ,,..,e i j H a o r- 13er, e r a I Ha r c, Ild J . I. I i I-
i.- I : mr=-., D r-e c tor. o + 0pe rat i cn a. Requ iremren ts , Deput':,' C-.hie: o0+

• _--. f+ fo ee r h e'...eIo pme n t, and Acqui si t i, , e ,pl airs the

Ii..-h f :

!2"..~~c o Vm -r i. a c- I c-,.=e I oo | a tl o u r Ip,,li c y t o r nT,1 .n ._a. iirl g

h - he = irrul1ator l-us resa- and made .sorme changices tr, i t .•

• ' ~T i- e Hi1r Fco r ce a imrs t o u se s.iru 1 a ti onr v..,he r.ev er p oss =iblIe

• " t ,_-,o p r,-'i d e t he h e =t anrd rro =t co,:-_-t e + fe c ti'..'e tr- rinin g

' il fo +he er, trv'+ lev..el rilght or, up, to the f:ul l,. cornLt

.- " ., ga L, I e ; e ei , o r e. ,, enr b e y o nd. H..e t-er, d t o t o,2us ,, u r
+ ' t1# o t o r, t ,. o ce r e r a t a =_ .V _. t h e + j r t o n e b e e i r, Q _i r i, i

"'" t L, - ,,- aE.s o 1f te ac h in g a r, gir , r e,,, h o w, to ,-,p .r. k _

_pe i t 1 a 1r L:r_-iif t ,_-r _ :t em a r, d hco,, t 1]' 1 f -:- r el',

F, If C, , U Et.u r erIph-: 1 _ 1 E , t he E e- t,' V i., d ~n er

d,.P

'%

S~ eniern teh% %g. I em tbhvi' h
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SI, li- or , the. r et1i ri c or t he hnir, ct the oar -

f I ,B t I IIQ I I hat the a1i-r- e,. rieed to 9et mi.., irni
-riL t et e- . i 'eness- Cut ct the ai i , .t t f v the _ steru . 'r . -41-4

he tlii ni rt .i errInphi can b e .eer ii ir F-or-cce .:rrii I atcr
Fo ic.. v a .,jc 1 i " L e nitrate =irm1l 1 a.tor tr ii n on t.-i th iot

- Ct -e et-ect'- e I v trired in the i.ircra.t." - -4:4 4 r? i 1l--
c: cussed ear her., that pclii ic ii s hift has spi lied over into tlhe

e sear c ; r. nd- de,-.e c, prnen t BL.r en. a s_- ,.,je I I . rida i a. a. re., compu t .er

a ngu a L,.v'hi,ch is. mrc-re "user.-fri endl"" tot-wa.rds simu1 ator de-ign
a.rtd mo-ificatiCi . I t i.- L oth e... tr, emeiv s uppor. table krid mant-in-
a-,le. b:, 6-- "The ed,...ent of the Depar tment c f Defense's stand-
ar d .of tt.sue I a.ncuace - ,da.- shou 1 d y i d payo{+s or.--i mu I at i on.
The babel c-f+ so+tw.,are 1ancuages cur rently v drivring sirnu1 ator- ,.il1 I

di,.appear vwith the implemertation of ;da as the DOD standard,
thereb.. reducing -sof tnare maintenrince costs. " (4:55) r'lodu 1 ar -

- t . of cimp.-,i en t s pr '-...' iles f or the in ter chargeabi 1 1 t ot c ommon
hr di,r e Le t,1-een s imu tor tem s. (3_:,--) In regards to the

J ,e'e,, M ent t par- -t - t a si mu at or. s

-,F -acme pu r poss.e; i t i not cos t -e .ec t '-e to use C C cT-
SpIe: de- i-e e -+or training a. 1imited set of tasks or

si-rpI w- t a-. ,u cuch a - pr-o,-edures; the f u I I r. ange ci-

cbpab i1 t i.es ,, a simu 1 a tor . may not be necessar.. When
a a-.re rumber. of people need to be tr. ained, multiple

--r c a im u I -at ,or s ma.' riot be affor dabi e . For these r ea.-
-- on-, e ele e.:. pen.i s-i e par t-ta.s-k s mu I a tor I have been

de..-,ecl --ped. 3 : 1_'E,

l_.i n t i. i 'r, i 4b 1 t, :-n the c t-ther hand, is= an acro. _.s-the-boar d cc-k

at dea iyn i n m, re re el i able simu I atcr s> sters, which i s par-t C+
the r a t i c'n _ i e bh i ad . n e,.i 1 angu age and modu 1 ar. 1 ' ,-,+ cOmpc 'nen t_..

1 ,1 -dz:--. ' = 1 -s.tems= al 10,-,, the intr.oduction of a bro ad s pectrum

,, pre--'i c, = I. un i-hi nkabl e tr-ain i ncg and combat scenar i i ,,nc I ud-
ing formati' n ti i±ht, low-level f1 ight, refuel ing, and battle-
fi cld er-.r, rnment-. :--i In sum, the under I iln theme cf r

F-,rc - , iii or r z -search 3nd deve, opmen t es i..e1 1 a.s P 1 iC '. ha:
not L,-=er tC,-ard-- a tec hno I og i ca I 1 . gr. and oZe p iec -c ha.i- d'.,.are,
bu t r a t her Ic de--i r, ard u =. imu 1 at or s to trai n, cr eimelMber
1', inr p repaz.raiti1on fcor t he 1ir c raf+t , a nd 2) in those taZss. hich

carrot LC pr Lc,-9 o ,-,r +. e y con ducted in the aircra f+t.

t th 1 u ,1,'ii. , 1 t is- be-- t to-D pr-,'-,'1de .a .,,-meks..hat m ,re r , irned
cept c wht cc n .tu t e 4n -:t r c r af t i muI a t oi 1 n car t ic u

t - t [t hisr e,-, this reear.:h paper.. The term "-il atc',r " t - -..
p,:,u I r ter e a, 1 -v used t. r eer to a i.lde rance of.+ s-_.stern

M r n E appr ;p r a _,te r-et r r ed to as.=_ Air cr.ew Tra.inirg :'c-.','es
I -TE, , . Bth terms ri.ji 1 1 be consi der ed r ter changebl e f or the

,. _oe- ct thi 1 reearc h .eIn this . paper, the autihor 1 i 'I ,ener -

- t' r n r :a te on t he I1 uge ,r mcr e CoTI-l :-., ful - -i -t
"4 '"filch ha, e the, c:-paL'i i t,- to, clos:_elv reg1 ica&te ~rl am.rratt cr

i f e t E 1 r
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s-1i -- i n_'.,j r- i r irig Dev i c e IHITD;, ier-.'es ti.t.: ict ,i.rt
Fr -t. i t i z cgr.- urid-ba sed substi tute air cr-a+t h.
p e alt 1 u d e r t : r el., os to 1 :y i r, a t a e .n d c .r e t u I I
cor, tr DI I ed er .ir, nmernt. t Ior. e irmpcor t armt 1 '* a HiTL' 1 1
1. i :. r,re imr, i e s, a te.ch ng machi re that i a des.,i ned to
fac 1ilita.te the acquisition cf flight crew sk1.i11s. ' 9:i1

rT, is not merel,..' a flight s1mul t -r . I t is a- , I s
equ pped ..,i t I soph i at i c a ted har djar-e an .. c.t tu-t.,ar e c a.: i t 1 e
knok.,n ;- Ad-. riced Instructiar nal Feature_. IF- ) that permi t a
s irnu I a t ' 'r . nst r uc tor to contr ol , moni tor , and f -abr i,:ate sirnul ator
t [ air ir, I TI1-. i ori

-S." '" 9 : 1 i) As. the quo t.a. ti1 o, correct1 v i mpl Ies,
the in"tr uctor in his role as an instructor and the so~t are and
h h r dlan- a i.... 1 ab l e to h ir are key ingredients in ar :,."' .
etfecti-',eriess. The net result isa a highly sophisiticated aircrev
t each i r S t erm whose producti vi, ...y -vlue is larQely ga, r ned by
Sits h.rdwar e..sof tware design and the qual i tv of in truc t lon.
Hence . !i r Force s. imu 1 atar polo ic and r e.search trends are
evident in HTDs in use today: using technol ogv to fa,: litate the
I ea rn i n o i - I c ted air-cre ev..: il is.

L&, VR,
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, .t 1 lImm,JC'Ot IS : THE GAVAPAIr.G COMIHI-IDS

'tb

g~:c, azl in tr.aining na,...'gatcrs is to develop crewmember-s prepared

arid trained to turicticn in a combat en ,,ironment. SIT and i ts
'€.'" ~track' proigrams provi.,de the fundamental trairning and sl. ills i.,.,hich

gaining- commands .... ;C:, TAC, I'IA_) build- uponr to develop rla,..-igator

+ -cr-e,.tjrniembe:-r-. trained irl the combat missiorl o+ their. speci+ic
P. e. .1ir , r _-a t .t r n V r .d i1c a I ,de p . r t u re +fr , rr, t h e c u r r e n t SLII-.T p r- o gr arn

h ow eve r such- as an al I -irnul ator. SUNT TTB p-g a ,woul C nu s

tl,,r;J-, i ci .' impact upc, comman~d tr.aining progr-ams as wel I . Cons_-

"%-" qJerilyl',' the inputs of: gaining commands are es=ierntial t,,.,ard
,ih"" pr o'v i d i ,-_ g ,,le II -i- o ljrn -e d e .x, a m i t io nl ,o, t h e + e a.;. b i l I it'. of arn

BLI I-.-. irmu Ia tor :;SlI IT TTB progr-am.

I!~ iil ti i _ ,cha._p ter the au thor . .ji I I di scuss- the i ss-ue:;. , coricer r,..

and per e-..pecti'v.e--- of nine "field exper-ts" from the gaining corm-
marnd-- .ho train and employ SUI4T TTB graduates. Their input=
repr.esent a broad spectrum of experience and weapon systems--both

p, lc, ts i,.nd na'...,qatcrs--wkho are working in their- respective major.

air coIrr~and ,:llmi::0-l. headquar-ters trai ning divi siors. They> re-

pr-e.szent the "pra,-tical azppilication" arena of the -flying tr.aining
businiess_. They have fir.=t-hand experience tr-airning in and wor-

ing ,,.lith o-per.atic, ral air.cra-ft, simulator-s, and navigator.. [111c h
l1ikie the test pi 1ot , thes-e fijel d experts help answler whether allI

," the hii, r"., bl ack Lo.e-, arid airfr-arres actuallIy do the ir, trainintg
,",j .oh.b=. Their r.esponses-  al so help put de+ini tion to the 9.r-t ver..Eu

p.''~ fh-. i- Piec f n '...igatiorn and +flying and add yet another. dimen-

• sion to the ,difficul t pr-oc-is.s of quantifying and qualiyg the

• .. ] hUfTimri por tion ,o.f the tl'.!ing equation. Final ly, their col lecti,..e

"," e Fer ien,-e r_-_..a.e t-,al.nces out the stud y,. of the feasibilIity ot
, 4,n ,:-, V t 1iQ, the :J-11t4T TTB pro grarm to an a ] I-simu Iator ccur-.e .

. ', The oI, ol,..,.., r, g i n torm a t ion pr o,'.i des a ,c,:,I -A ti,:,n of th e que - -

tic, ns po.-ed irnd their re--pns.es.. With the exceptioni of Clue _ti,:,r,
., all ans...ers t e-e .Pcntaneous-, wi th res-ponses. being hanrd o r.

t t-..pek,..r i t ten. l'l.n'v oPf the responses were similar, .r-epetitiv..e, or

-:" ,-, .' er. i a p pi n g i n n r t u r.e. F ocr- c lta r.i ty a r d si Jm p li ci ty , t he .- t h or.

,%, E.'>'rm +he =_ ized these r e~z-,n-e = i nto a - gl e response.

A
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VIh ela r:l-- ,t f I vin g t r-.. in iri g p r o bIen",s is y o ur -,-orr-

.4 .

'.m- arnd e::.::Der i e n c irg t.,. 1 t h ju n ior r av igat or s'

-'.% [I Furnc t 1on ing as. a cr. e v,.m en-ber- irs, -a Tmu t 1 p Iaced

-, Basicz, .a.rman .hip--re-ei'-in~g too rnuch on

s' ' t em s.. ( : .

;'-''-" 2;.., L a ck of air' sense. ,. 3:1 ;-

44

.-4

'." 1~~, A i s i ckn f s M_.l r l , 26d ]. ', .A n n

uuJB_TLJU _Z

What isurers. 4r ttrai ri +rigl srool ems. -i o ',cur c sm-
Sid euerdin erat i a, ri cn th Uocr ria)i t r E inQe e

I nc

*I.- Func t i Girl .1 r ig as a crt em e ri a mu dI i taii ace
airca. .35 :2

siHigher attr-i t 1 o-r r. at ge s t. m. u3 5 3
i .-; ' F' e r +: o rrnan c e d eqgra d at i,,n ,dJue to I, zt c k o, +

systn,_i es pe r-ler'-e k., 0 :7

4, Lack of crew coo i t ion - i: II. an a.r

_,eri-_e . ,. 2-., I ;:) lUE3IIDU 2

Does F u r i CO mated ,vel, fl r ght t hrain ng as a n e'per -

I I d retpondents constdere d +1 vgh trainin,.
I), I t de etops an abiI it, to adapt to the

c-tr-ess _e and + I uid nature o~f the +fI ..-' nc4.- e n r f or, ri e a t i. 29 due

- i !  2, The .-91r.craf t prc iethe hioh-thr-ee-t

4' parkt of the real wor. d +ntvi ng eni r onme t .

'd. (.3 0 i 4 )

s y t oweerds c, t i e i : at tr i ti on , those u n abl e

t -. I p r to adapt and fofct ion iri the r .h ro e

' t ene:v i r on entr t . d n35 : 4)

h . a k ' ,.d' U er Comm.nd s. n ebi 1 o i s 1 o a I a t,--

c ar, Dr sru sed pl a r:, in he SUI.IT TTE pr ogr f am -- n

cr cier . '..? 4

i I t w e s hc'u 1 I d b e a tr t o io th oe Li i i ni e

7. 4 a t v.pcr oa c h e n or ch r n g i oo I Coo-

cudrTT 
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I edge -r id prepal-p n,4 i r. a= t:uder n I cr. the -- ir it r t t -

SI mU I at s c; pr o..,i de a c on t r -ol 1 ed en' I r onire1 t
t , t each procedure-. riot feasible or. safe in

the ir- craft. ,2':5: 27:5>
S , -:. SmuIlt tc:,rs ar-e mco-t e ff+ecti.ve at teaching
p roc e du fe arid pac inrg. '.34 : 5

4. -ml I a. tcrG F upp emen t, suppor t , ard en-
S nc hance. b ut dc' riot replace, tlight training.,~-. . ..5

5i Simulators ar-e excel lent -for practicing
o eak or deficient pr-ocedur-es. f35:5)

£LUEF-SIIJJU .5

Ho ''''U d oudefi ne air sense?'

1 I " Iear.ried sense o+ kno.,.,-hoyt . . . that
--kl 1 ows he/ she to make deci sions whi 1 e in
f IlIght. . . . FIlssior, or.iented judgement.

experience that allows an individual to
r know wher e E he,-.she is , how to r. eact and

what needs to be done next to aftect a
rnsion." (32: 6)

2..S i tuational awar-eness. (34:6; 33:6
.., "Abi Ii ty to make snap decisions in flight

under ad...erse..unusual circumstances. To
make these decisions an individual must

have a w,.)eal th of knowledge and experlence."

O-era I , ho..,. vcu Id you rate the concept of training
nr'..iQatorr= in an all-simulator- course.? (Respondents:

r.,er! , i'...-,en a choice of t thr-ough E)

r.., r idea on the leading edge of technolog'y.
E:.. The cur.rent program has the right simulator.

y. ' i n ,i rm i .,
The cur.r-ent pr ogram needs mor-e, not l ess

n g vi , our, s
., 'imu I ator s can never, compl etel y.' r-epI ace

~~actu.a l, lng.

E - o .. ay. rimulator, trained navigators wil I
not Lie pr epar ed for increasingly, cormplex
ciper at onat I yi ng mi ssi ons.

H.i-TE: :e,.,en respondents chose D, one chose
C .nd one chose E.

%19



ie r epordents .ere not r tentded to be a sc i entit C Cr,:,-
-ect icr cr s amp i rig. Rather, they wer e sel ected to p rowiD , d e the

ti r eader an "t o1per'atcr" s per- spec t ive" ir atr tr om a h i gh I , spec i a I -
- zed and train ed experience base. Hs a re.ult, tre responses ar _

iv I.- toc, be -.ub jcc t tc. an imbedded bias again t ar e.:panded use
c + -m um atrs- , i, tl.i n g traing.

=.kept ci sn about the useful ness .- , + 1 g h t -irm I u1a--
- V izr on .t i11 ,or; ist;. Though the mil i tar v. recognizes tlat

hi-nuiatr_. are a recessar-y' part of its tra.ining pro-
gr,-ams - particularly as it seek..s to train more people

.re. ,:n increasingl y complex- equipment - off+ cera are al.
. .... :re that in some si tuatior- simulators can. knot rept,. e

*,c tua 1 fI i gh t e per i er, ce. Some officers feel L,a t i t
simpl:v does not require 'the right =tuff . . .. . .

The proc i ivi t' of negative answers tends to conftirm the a-
ser t ion of z imbedded bias. Yiet,ed the againsnt backdrop ,,t
=cientif+ic data and professiona.l research though, the
respondents opi n ions and comments are argel y c r. r bor. ated. For
in .t.an c e, statistics bear- out that the largest attri tion factcr
in UNT ,..-.s hi.atori cai ' bI-een flying deficien cies. Fur th er. there
",pear. s t, be a consen sus of opi n ion and pol icy that si. 1mu I ators
have a. majo r role in fl':ing training, but with distinct limits.
on saequen t 1 ..y, the responses of these f iel d exper t.s add vet

another perspect i'.'e in the study of the simu 1 ator s rol e in
rav,,igator training.

V 1he lTt,.t prev'alent theme running throughout most ct the
responses w.a_.s concern about human adaption to the airborne envi-
ronment. It ., l . also noted that there Al.as r.eiativel,, minor
concern or the navigatcr 's prof ici cincy in navigational proce-
dur es The respondents .ere much more concerned about the na.vi-

a t, or a-,i I tv to perform those na..igatior-al procedures under-
the stresses and unknowns of the airborne env..-'ironment. Hga n,
the hi - tor i,:al - 1, large per. cent age of attr t i ons In UNT, coupled

.'. ii th the per forman ce degradations cited earl ier due to the phy-.'si-
ca- and p.coi ogi ca.1 str.esses of 1 i gh t , tend tco bear out these
concernsE. In a different vein, the respondents expressed a high
degree 0± confidence i r using simu l ators to teach procedures and
equipryen t, as. a stepping stone to the aircraft. Ho,,e'..er , they

i a, ed ccnf idence in even a state-of-the-.art simu 1 .atcr s abi 1 t,.
to acclimate a crewmember to the total flight regime. (32:.' in
sum, ,. haEL.t the rra.. or, t y of r-espon den t s sa.., as a maaj or- s. tumb I i n g
L,1 cck. it cori,..er t a ng the SUNT TTB track to an al I -simu 1 ator pr-o-
gr am ,as-z. that simu I a tor. c apabi 1 i t i es hav.,e not reached the point
that they can ful ly re-cr eate the human experience in the air-
borne environment.

W,- NIN
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The tr. .Inn oi n. c r n.i ator, s is a complex and dynamic pr ocess.
The undergraduate navigator training prograr of today, SUII
e'.ol,..ed as programs and syl 1 abi adjusted to meet changes in
weapon systern, equipment, and F/iAJCOM needs. Even the shift to
"special ization" resul ted because "Some r, inety-five percent of
those trained in a given weapon system were staying in that
y...stern throuqchout their active flving careers.' (5:70; Hence,

SLINT i- a reflection of that AF policy. The key is that SUNT
progr.am._ are e l.....olutionar.Y., designed to provide the fundamental
kno.l edge, skils and experience which HAJCOts build upon in
mc lidI ng combat navigators. Could an al -simulator SUNT TTB

'N program then possibly be the next evolutionary step in
%." undergraduate nav.,.igator training?

There are three is-ues to examine in regards to the feasi bi 1-

it, of an *al 1-simulator SUNT TTB program. First, is flight
training an es-sential part of training? Second, is it twithin the
potential and purpose of simulators to instill in those student
nu.i.cators the same experiences they would have gained f r.orn
f li ght training? Third, and most importantly, would an all-
-imulator prograr graduate be prepared to enter combct cr ew
training7 Discus=ion of these issues will form a basi: upon
.. hich the :uthor wi,1 1 1 draw conclusions on the feastbi I i t of an
"i 1-simulator BUNT TTh program.

N.
.9, TtIE £ULEflRIEL iE EIW[3JdT IR ,,LU.IL1G.

0 The iss--e a = to, whether the experience gained fror, actual
-' f1 gh_ t ±s essent. l to tr ainAig SLNT TTB navigators 1 ies at the

Scor ct the feasi bi 1 i ty ques t ion, If simu1ator trairng replaces

+i ight training, then the voids left actually define the taski S
s i u I a t!- i j o ui Id h Dk-..'e to if 1 . Hence, the issue over the
icrrportance cf +1 ight training is a -fundamental one.

8_t atLcaiJann ri re-e:,.aminatior, of attrition pro,vides a. quanti-
".- tat.e i-wer aLout whether +l icght training is essential . "The
'. school [SIT) wart- to ident iy those who can- t or ,.c'n- t mali e t e

e cjr g ade E = .r iv in training as possible . . . . By chal le gi ng thestudents early in training, we eliminate .substandard pertormer

0



. - A' s -s tabl e two show-.. co-..er a ter, .,ear per iod,
encompass.rig two syl labi, 48.8 percent ,710 of 1455., o al I

attr. tions ',.er e for fly'irg de+icieni es. Attr ition stat is-tic-

provide a vi'-id track record of how important it is 4-or student
n av.',i gator s to adapt to and per form in r the ai rb bcr ne err....,ir. onmenr t.

* £.Lnezs zn .J,.r_ Stress is inherenit in the airborne en-.-iron-

men t . Di rec t exper ience wi th stress p Iays an essential rc Ie in

t,,hat is I earned during f 1 ight training.

i r a i rpl anes . . . the pi lot or [ navi atr. ] may ' ee I
f ear or ar ousal because of what is actual Il o-.- cccur irig.

N Those san- e- ct ions may not be produced in a s irnu I ator

because there is no physical risk. The. . . stress

a.--.oc 1 a ted wi th oper a t i ona I per f or marimc .+ f ec t s. t.'Jh a t i s
lear ned and the strrength of the sk iII s that devel op.
par t i cu I ar I:.. those invo1 vi.ng comp I ex decision-rali::In
tasks. That is. it is assumed that learning is si tua-

4 ticnal ly specific, and operational performance wil I be
* inadequate unless the learning situation includes e.x-

posure to real stress. ,:3:62)

i.is chapter three and the ab c,-.'o quot.ation i 1 lustrate, stress
ca.,n acilitate learning. In regards to F ight trainin g,
e-per ierc1ng the stress associated with the physical risk
of flying plays at, important, if not essential, role in
f light training. Stress, however-, may play a negative role
in f1ight training as well.

Some students have great difficulties adapting to and func-
tioning under the physical and psychological stresse-- of f lvino.

Noise, vibration, turbulence, and fatigue, in concert with the
inherent physical risk of flying may produce adverse effect-

4 inc 1 uding per formance degradation , air.sicknes=- , ard -iOA.
. . the Istudent) wi th a low threshold for experiencing

an iet y. . . may never conquer the o' er -arousal he experiences
in the a r . A ircrew s-el ec t ion is- designed to se l ec t out a n
rejiect this type cf [student] frc- fl -.'ing traininc."

S ,,ConsequentIv., both the beneficial and adverse effects of students
e:.per ienc ing s-tress in the airborne environnent add convincing
--weight to the essentiality of flight training in the UT TTB

progr am.

,' The Air Force has tak.Ien a major turn away f r onT, -ui 1 ding and
using f1 1ght simu1 ator s a r epIacemen t air cr.at, as its primary

'oa I . That is not to s-a-y sophisticatioi in f I igh t si-u I atr a. ha-s

peAed Wt. Scphistication has been targeted toward enhanci
F rinin , i.e., preparing studen ts to enter 1 cgh t tr ai ring and

praecticino -scenar ios impractical or dangerou s in rca 1 alir-cr at t
ridditicn .l i-, the role cf the instructor arid the sophistictiionlr

'12
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ruroiig hi r rc' e hav s tea diIl i nc:rea=e d. HIl 1 ct t hIsE
de-,el oped as the ui r -,orce r eal i zed that stat-e-cit- t h e --r t
so:c, hi =_ ticat ion did nc, t necessari 1 ., equate to tr airino etfect Iile-
nes_. I n " HuIm an Fc,.,- to rs c t S Dimu I at i on" the author.s conc I us i on -

- hi I light the -ame is.ue =  -above: cl.,erempha-sia on ph,i - cai ccrr-e-
spnderce, i ipl ,per us t? of s imu at or a and the neg I ec f of humar
ac t or -i si la t i m . . t i i n. '.. : :3 Recogniz n g these shor ttal I, the

-ir Force has becgun to cjear" it-s simulator development and
tr-ainn prorams toAard producing better- tr.ained student-.

, I t 1-. actual 1I. the human bei rig that l irmi ts expandi ri the
si = Imulatcor s rol in 1 ight tr.ni ng. [iscussed earl] ir in this

chapter , simuliators pr.esent no physical risk and that lack
a. erts hoe the student r.eacts and what he/she learris. The
probl em here is cne cif real ism and achievin g that r.eal ism is
dif ficult. " .In desicgning most flight simulators, said Ronald 14.
Hendr-icks, vice pres-ident and director of Singer-Link, "the

"-" di fficul ty is not simul atin the machine, but the environment .

,-.~. -uirrul atlng the outside envir-onment and events that
, .tfect or- dr-ie the simulation can be diff+icult and expensl-.-:e,
and .i.ll a1 ns in real i am can be achieved on Iv at gr-eat
Sncr emer, ta cost.s." ,..3:27) Lacking real isin, r-etention becomes a
problem for students. "If You tr-ain it all :n the simulator. the
first time ar-ound, you 11 probably for-get it by the time you go
J out an a try it ir, the air.plane." (4:59) The Undergraduate Pil ct

Tr amino -.UFT, experience w.ith substituting simulator for f 1 ight

tirre bei.t llus-trates the limitations human beings place cr,
simul ;4 tor u.e.

-Faced w~i th h i gher fuel p'r ices and fearing embargQoes, the:
S..erx'ice cut back* on UPT flying by tw.enty-one percent.

1...ie dent t far.. . . . Over- the years w.e-ve bu i I t

back up. It didn't take a r ockVet scientist to figure
out that Jhen [pilot tr.ainees] star ted busting check
rides the first time out, wed cut too far and rel ied

tc' hceac f 'e. on s i mu l a t i on Jr. , 4 : 56)

The foI Cli g gi'-..es an kTC Headquar ters staff per-spective on the
5.;.. sa m e i ai ue .

•,co, dinc tm, the thet [ATC] assistant deputy chief c'f-+
% istaff for operations , Colonel Johnny Fender.

- imul I a to:r.s ga..,e studer, ts pr ac t ice in manual sl. i s, Lu t
I', cou 1 d n,,t te.ach them to handl e the str es-s of being irn a

* real ircra t. 'Sirrulator, hours, he concluded cannot
4 z. directly replace aircr.ft hours.' (6:39:,

%The les-.or e.rned is that, in human terms simulator. realism ha-
t i e en n i,-Uf t iac ien t tco negate or dimini sh the n eed for f l i gh t
tr E.ir i rcj.

" mu _ .k tr ha'. ..e becrme an in tegr.al.I and impor- t an t par t of

'il



t I i,cjh t trai n i ng pro grams. Whether the F45 i s upda ted 1..i th
s-phisticated modifications or replaced vith a state-ot-the-.rt
.imulator though, neither could feasibly r-eplace the reed for

flight tr ai ning in the SUNT TTB program. Flight training has
been the or iv prov.en medium for. imposirig the complexi tv, uncer-
tainty, stress, and potential lethal ity of the airborrne en'.iron-
merit upon students. I t is, after al I , the essence ot the ;LUNT
TTB program to tr-ain navigators capable of functiornirg under

- t h es e c: or d i t i on s. As a r.esul t, it is curreri t ly riot with i the

-, pur pose or pot ent i a.l of simu a tors to suppI ant f 1 i gh t t rai i ig i r
the SUT TTE program.

.EEM4aRA-fJL EBBR ZOUEl&Id £E IERLtLU3

c ,-:The H1AJC:0H "field experts" comments. tend to echo the con-
c ousin. discussed earl ier. in this chapter: simu 1 ator s h ae..e
di=.tinct limits on their- capabilities., and f1light training is
e-sential for human adaption to the airborne environ ment. Tihe
rr, a or i t o.f B.--UNT TTB graduates are assigned to oper. atiC na al
alrr-aft with lar.ge cr-ew compl ements such as the KC- 135, B-52, nd

SC- 130 . rMLany HAJCOt1 training programs and systems are designed to
trai n these crewmembers together as cr-ets. Weapon System

-'. Th-iner simulators are a good example. The MAJCOMs ha,..,e val id
A. concerns about the impact an under tr, ained navigator could have on

A the l ength o.f tr-aining required for- that navigjator- and the
detr-iment he could have on the training of the crew as a whole.
It is not unr-easonable, then, for. IAJCOMs to expect navigators to

. have the .n,.kl edge, ski 1 Is, and experience which prepare them to
en ter combat cr.e tr-ain i ng. That is the bas.ic func t i cn of the
SLINT TTB program. With the sim ulator. I imitations discussed
earlier, the inclusion of f1 ight training in the SUNT TTB program
becomes the onl,' feasible way, to prepare navigators for combat
creti training.

I n the a.ge of technology explosion, it is easy to overesti-
mate the capb.ilities of that technology. The UPT experience is

_r, e.,ellent example of o'erestimation of simulator technology
capabilities. Simulators play major roles in pr.eparing naviga-
tor-s for flight training and sophistication promises to enhance
those roles. Howeer., flight training, particularly initial

-, flight training, has consistently been the bottomline determinant
in the decision whether student navigators can successfully adapt
to the demands and stress of flying. As a result, the concept of
con'.er trg the SUNT TTB pr.ogram to an ali-simulator cour.se is

*. simpl: not feasible.
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